ABSTRACT OF Korean Patent Application No> 10-2001-7005464 

A system for preventing bus contention in a multifunction integrated circuit under testing. 
The system is implemented in an integrated circuit adapted to accept a series of test inputs 
operable for testing the functionality of the integrated circuit. The integrated circuit 
includes at least one bus for conraumicatively coupling the multiple functional blocks. At 
least a first functional block and a second functional block mcluded in the integrated circuit, 
the first functional block and the second functional block both coupled to the bus and 
coupled to accept the test inputs. An output enable controller is also included in the 
integrated circuit. The output enable controller is coupled to the second functional block 
and is operable to disable at least one output of the second functional block if a 
corresponding output of the first functional block is activated. This guarantees that the test 
inputs can propagate through the first functional block and the second functional block 
without causing contention for the bus between the first functional block and the second 
functional block 



BEST AVAILABLE COPY 



^2001-0063932 



(51) Int. CI. 
GDIR 31/3185 



(19) Ol^HeJ^W^CKR) 
(12) §3H^SJS(A) 

(43) ^n^Jk 



^2001-0363932 
2001^4003033 



(21) «£t^& 

(22) m^w 

(86) ^acSS!!fi: 

(86) 

(81) 



10-2Cni-7005464 
2001^4041(3082 

20omo4yaott 

PCT/US2000/2385B 
2000^08fi30Sj 

ie^mSiof^S«i 



(87) ^;9S)He^£ wo 2001 /1 661 1 

(87) 2001^0^08Si 

— i asH o^ 

I sua UB^rs s^w 



(3)) 

(71) esisi 



(72) SS» 



(74) raaei 



1989^09fJ02fi OR(US) 

ay Ki^H 'fie^^ aesmsHi^ ?! .hoi. bh^^^ ssH^^ nEi^^ 
\sm^ nn^^^ mm\ o^is^s osUMEMtiHia i 

□R 0{a 3iU? 85(E2SM ^^7»!:^gBl €130601 6220 
OROta2SU?^85308SdQI2{^7^QHU1^11 18 
0R0iei5U?8B224SgE12!ee>:Eae7CB 

ofloiasAiHfflOlua 

01^0121^^852833 SI «^^^0I^&1^«1 140505 

a^/fl. ass 



(54) tfl>. ggm »XI^P1 g «^ 



Eiirii goHHi uy\^ as msi t«:ii st^e ^^xisi^ Ai>:g(Hi 2101Q. M 



PI tfi^si 2S1 sisoii s^^so. 49i Hi>i s«:7i^, » i f 521 af 

21 £ioi£ mu2i □iyHl0lS5^sl^ ssr^feeiCK oi^s^:^, 1 lJL2«2'S=^o^^A 
0121 uii^(no)(Hi mi st-^s sfn » 1 e§ a ;qi 2 smi gsfoi a^iE geioi 

a^^^3^^iais 302 7il eqg a^MHioig^j^ A^§aa. 0121s jsw^isj tsi 
€ ^se^xi Sr'iz s^m 4^ si£^ t.o. 



l8-t 



18-1 



£^2001 -€08:^:^ 



PCI VMtW 



pa ifl^ 



PCI mits/ 




pa a-^Q/ 




PCI QI^Q/ 




















m^^msf^ 3101 chbta sxjxu. oq^ is, tixasi s^isis e(die) lhoa 

El^ AI^^£ g:7^«ja. COS^Ai, Sl>y2] Dieif SSjasoo CHt» U^E. blgOi H>ii g:?f^^ ^ 

2iQ. SSJSJS UERH^ Qlf^f 3a^E(netl Ists)^ ^^t\^ HS^EI Xhg 01^^ gyj 

(ATE; autOBMited test equiptnent) AI^JigltHIAl QdhOI^^ EII>iE§|.^c-iI AI^S Efl^e nBS(Dlie #3, 

M@ ^^(ATPG: ftutonated test pattern generation) ^£3^01 OlS^Q. 

ATP6 =S3e gSJ ^Sjs :7^^t^ t^ Sb^^S ?iBia;](coverase)(WlM S 

SJfilSSJ CHi^igSI H^) flBSg 210ID. C&aAJ, t.^« SfSMAi 

sfiAiQn ASIC SI saisj sois^e «$stL^ s^si^ ^nm £gitra. 

£ll±m ^Om €70(desi9ning for testability) DFTEMl Xi€g!Q. 

OFT HSAD^su t^^w sw^j £1^ ^gg sa> Bi:i: ^ o^ei 3^1^ sye ss^s^^ n 

SE2I roife as| SSfi BflS tO^ 2!0ID. LH^ 3 ^ dS: 5E^ Q4^2| ESWIUig Bi>t 
g OlSftfe 3101 © :?\% 4^52J Al^ S a(systeo-on-a-chlp) fiTflOflAI Sfi^sjoiQ, a*^, «^5rt^ 
*i*l Uili H^S ^•^g 0|g*l~ 2101 Sfi^SjOID. Wfi^Slos, :7|^2i 

^7121 qie ^ ^s^ fl>as ^fxiot Aisoi ch^ ei^m sg# ir^t.K:>. 

©jq|2J ATP6 3Eit^ ^^iiS tl^dKH ^QOiSh^H OiaSS 3gO|£ &^ShI2 tU 

S) EeKIIUie.K]| 32121 ^9 AIZ^OI d^S &SS1o£ fi^HIf. 6}4=SJ EEf 

oibis Ei>ts aafg o^ooj j^s Ej-s^e goj sjisjog i^^a^^gg ^^ai 

§ ^ siD. 01 S3gi&, ^4si swm^y ui^ Haoiwg »s»ai9|7i *iti ^.sjs 

(autovKBOus circult)e SUS»^ Il^(mique) 71^ ^gstog ;go|g qI 

OlSQ. 

«Ri 01^ uji? Bi^yHi cHti p^sj sy2i sag ^la«^:?l saiej t^ tis^s 

U|:6 S& SSaSS 91^ ATP6 01^^ U^)^ ^lOtCf. 3S1U 0I21& 

etisi ?iuieixie q dioi ehss ^s^^^qi q ^i A]^tol saTi tfa. £Et.^ atpo £S3 
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31 



@ % 01 nw^ T^mtm ^^q. 

fcH^i: st^ «is a fe^xig ?3a$fe m§s BJq «l?L^s?^e2^ 4^ sea. oi§s asisj 

2: a= bii ^MAl m± St^s ^^^Al?l^ ATP6 IfiSOl ^SSJX! Sr^£^ fiS^^ ^ tHE ^71 

11-01 35i7fl 2101 OISQ, 3 321- SS SmSOfl SAI^^01 ;±2a3 ?lBiEJXI7f 0^^ 

toe^Ad. asj aHWii!t2j 7ife ^ye 7^sa asjsj sasjo» ^^^^ 45 ©.^ 

;aom^ «i3«^oi fiq^sQ. ^71 fi^ «isai&. iiSTaol siei. atpq «oi ^^isr si 

^ SSiSI Ei>£ II@QI ^OlSlfi a Ul>^ ViW 4^ StE^ tm. flfii Q ft 

^71 fi:?g «ie«lie =^^\7\7\ ^TiSOl aS^KH* WIS S^fi 7frXID| fiTflAI Al>^ « 



S:^% nee, ttfae s)0!i siS ?^ ere m ^7i 7is stde iKw oi-i: st^e a?i*e« 
2i tfl>i Eswitflfi fegsjog »o^«^& tis«5s as^HQ. e ©ssj a ..M^i^f fiWHi 2i«i 

ATP8 gOl «^ 2i= ogoi ^OiSS tH Bi>5 StKJl ST^W:^ 

StlQ. at^ ATP8 SO] SS^OI Si^^g 4^ 2i£^^ fiSfi- Sfi7t s5j OSOI, HiiiM IieSO] 

s^AioaoflAj, e a^se as7^ a:^^^ oh, Q7jfe ss? asofl/d hi:^: stfs Ai^^e^sAi 

^^SD. ^71 Al^ge aS2i 71fes Efl>ie«ei5 g^7^fet^ fe»OfSOI 
E« 5gS SSI as LHOil ^SD. 2S1 ase 7feS «^ S«!«PI ^«L^ filOI£ «K>ei 

bH>:(OaS SB. PCI StjttCK Sl01£ « 1 71^ S« 5! a 2 71^ €l|01 ^^tSi^ U0| SftT 

&a. a 1 71^ a' >] 2 71^ e«e stisuot. (ois es, ea^m at/i::^ 

SSS S^KH) Eli>^ imKS01£« 3«^Q. 

Wii S«7I& ai>i2| iSa(swiership)m ^«^^(9r«nting) 2S{ fflS UIM ^5^D^^7I Hi 

0I21S/1 1 71^ elj?a 2 71^ g^ AWiei Bi>^ cH*i e^nAj si 1 

71^ g€} M 2 71^ gilg s«ioi ^e^oi smg 4^ Sl£^ 

^AlOJOilAi, SSaS El^iE QHIOlri SB017|^ Hi>s §X8712J Aiag 0ieS^= 213J o^HS, 
«] 2 7|fe ge^J ai^;0^10l§S^^al Amsa. Ol^ie tH^ii SJB7|2i gSJB ^SAIPIXl &I1 s 

S!2J 7teS^7il t-Hlf. QSaS 01^5^^ S§* QUWI^ S10171& ZJZtSJ 7lfe g§01 3g2| ^ 

g€4 E^KUme BOtOlg a^OII01g$l£« ZYB dS:g OlSt.^. 



£ ie g ^AlOtlOii COS PCKperipheral cooponent Interconnect )g £^AItt 

£ 2^ H ^^Aioiioii ca€ £ 121 ssi assi ^aas. 

£ 3e B Sr22J g^AIMOil 71^21 7lfe g^l ^SSf^CO Sflt? S3|g £EAIt^ £9. 

E 43 e &*S2j S^AIOaOfl Oja Efl^jE §§2i OE WOiSJ Sai2j Ul^lt S^S £Alt^ SB (3^ EMI 

^EiH g^ SlOilOlg s^e ?.^=a). 
£ 53 a S;S2J S^AIOaOfl fffB, 2*iE|H SWI ojOilOlg eS|g ?;r3 3^ EEWimOfl CKtfi 

gsSQfl CHt^ OE :ei012J sag EAI*I EB , 
E 6S H ©g2J 1£J CHe^Sle.l ^AIMOil Ofg A|>^g EA|t»- EB . 
E 7e g n 121 CHe^siot ^AlMOi ©5 TOI §«7l(cirblter)g EAItfr EB. 

E ee H g22i a 12J cHs^sjoi ^AioiKHi ojb, PCI tH>a diEa:i:/aoiE< ^aoa my gei bohoi 

gg *jJB 71 ^ g^Oi 2J$| AJSa g^SiB S^g EAIt.^ EB. 

E 93 EE 0^t^t^ StJ-E aE^ fiS«t7| 7lfe g^Ofl 2J«| flqiS n 1 

21 CHB^B tiAlOOOl C&g S^g EAKl^ EB. 

E 10S gq BOQOISOI ^EIH S^S^ &K)1B ^EjH &I0I2I ^ 121 DtS^SlB ^AlOflQfl QtB S^g E 
Alt^ EB. 

E lie g &S21 ^ 221 CH2>&;B ^AlOtlOfl [DS Efl^tS g^CTest Only btock)g EAlt.^ EB. 
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5. 12^ B W^2J %^A|O9O0 0^ SSjiSOie B?lfi2l 



omL ssaa noi jm^ oisskji in^^ ±e aa^e ss^ m^ii sot ^^xispi ms^t w 
got £Ai£ioi siQ. e fii*^^ u^e^^^ iiiAiois} t^n tt^s oie tiAioioi ^^tm 

fiinAiT e lis^ cnne Q4^sj «s ^ii?^ ^aieio! s^a. nau. 

xisf9. B »€oi oie ^Ai ssais «tAt|| ^£ si&ft tt- ^ sift 2&Qia. J>B^90*>j£,H 

e Bss asj as auwii^si a^si 715 ^frsa 92121 sw^ie! w>i st^s a^mpi 
smi a Aiii^oi stt 2!oic>. e 04^21 moi Be2j a^g aq(ATPe a-SiM 

i8@£. tt^EiS g)OI 2|$| t;^^^ W5 □ ^71 71^ fi^Ol Z^l^ W§ §0|A4 SOT 

mi.li'm CGI si^ 32121 a^M li@oT oi sw! tt^v 4^ 

m SKM, ATP6 MS «K)ig sai^iss fiis a its s^^^Sgl^s jsj^^a^M BSfi 

sto. 5tL^ ATP8 eoi ui^i: 2ttW! »«B 4: a£i^ s§s^ Ba7Ka?i iasoi, .aii:E neeoi 

Stf SI&W AI2^SS 4: 2ia. e «f2ej Al^^ ^EIOI, ^«01 ttS«P* Sri^ 

?flO|E ««g p^xiDl> 351 as DUK)!^ 2a :fl?ll(Hl Wl Al^ig^fe gOT .^cQ. B 

a 3 qiSfiS turn MQ ^/J«l SSQ, 
£ lOfi^ B &^2J :^'^AI090I I0& Q^I^ SS)- SlSdOOPKSAISiOi SIQ; £ IS B Si'S2J ':tiAIOfl 
Oil ere PCKpeHpharal ««nent liitercomect)2| B&Sjoj ESfi UQJSD. ^a^iJ^ ^Sl^ ^ 
9! AI:6eS ae S«2| 5§ a/iS cm ^S21 U|:i SS(OIS S3, MB, AHB, 

APB S)£S q^lNH 4:£ ojQ. 

E 1011 sAitioi 21^ bm mi s^t asntD)^ «s «>i(iiD)oi zfzt at-^oi 25= *a ?i« 

g§(I01-104)g 5tmD. 01 6IAI0fl08/d, ^1^ ^15(101-104)^ PCI Ofl01S6(oag SS, PCI m±B/ 
Ef2S *L PCI Uy^/E^ #2, PCI EB5 #3, PCI U\^a/B^ #4)013, «S Biifi(nO)^ PCI tf^lQ. 
71^ e§(l01-103)s PCI Dt>iEi/EB! OilOISE(01ll MS, PCI OIUAIOJOIEK Initiators) a PCI 

SS] aS(IOO) LHOfl SSl£ju2, gsf 2f£21 71^ (functionality) % ^SaEJ (ut I Mty)e St^SlSS 71 

Uf2f WOl, B ©SS 7lfe g^(101-104) SOIIAI tti(ltO)Ofl CH«1 Bi:ii Stle fe^XISPI 

Ali!ieSSAI :??^&Q. S?^ gS^, PCI =S£g ^^O^lAI SSJ S1S(I00)7^ ^71 PCI i 

SS§^ g^g(ioi-io4) U1>; gOT ^^T^^Q. 2^4 S|S(100)^ gfiti «01 S^g 5*»cKll 

PCI A|^g(Oa^ ^3. Hi:ii SXI, QblK)|:6 SlEIBIOl^, 39101 g)^S>a M^dOl- 

104) s Bi:i(no)g gsrAi?i£^ ase 7aat^a. c&efAi, gsr se^ m± st»ej ?i«oi tisi 

I^aa a^ «!Ei, ais me, >b?H as eon 2isi \a± gti2i ^{yoi soi ^saa. b 
2SJ t!S(ioo)g iii^Hs ai!iM Hie, fflia goii SMaoi s«e(ioi-io4) Aroioii w>t 
s«i2i :?^fe«ol as^ ag^^ssAd i^^ssjEs s^gm. 

£ louAi, B M§(ioi-io4)M Hi:6 EEH3iai§ feS2}og «lo^&^^ n^m «i 

S*ia. ^71 fegsjoj 73)01^, 7lfe §^(101-104)01 SfL^SI arirS ae!s(Oag S3. ATP6 a:i:S IB 
@. tt^Ei &)Ofl 2J«|| X^^&g (01 ^71 71^ €^€(101-104) A^OIOll S&HDl i^OI^' 7^^€ft 73)71 

Ife 3!§ as^cf. ^71 fessie! »oi^ A!>:e(ioo)2i ^?aofl 5g^a MDi oigsKfl 

D. 4^71 «ioi s?5!s, PTP6 eol 4£ 2ie S212J >i?H a:i^ agoi aa m± st^oi 

4 ^SEIOi 2iQ. ©EfAi, gs? ag(100)0il Dit^ a^ Eie »^ Se^, ATP6 eg, 

§D. 3^^ ATP6 HSAll^g Si« Sg^jog StiaCKOUg SS, S^SJOl OHgaHOIiyOilAI 

fiD SgS?og 3J\ ^AIS). -^71 ^BOil SiJI, ATP6 SS MQ STaSl S^l £IS(100)f «2J^ ^ 
SiSDI, [l>e>Ai 0«g gB, ATP6 gg Sii! D St^ ?iBiBIXI§ i^T^ a^S iHieg «^ 4^ 
'Sia. £E*^ ATP6 MS Ui^ ©^§173 lfl7f a7l QISOI, i;t7h«ie! fegOl 2|«| 

a>ie nueoi stf D Bifrs ams Aii»ss ««b 4r .sta. b ss2i tm oiss «oi tea7K7i$ 
£1 a7ife asj SIS ^PKHi ^?7^B ^ sia^ ^oHi ^L^-?F«.^?'L?2fi? iSS^UrP 

71^ aS) 21£ QU|0|>^(OIS €9. SSI i|£(100))2| ^^IQI S^21 SOT ^01. 

34:21 >ilO|E gejfi 5^^. 

£ 2^ B fe^21 fe'4'A|0fl0il ©fi gsi S|gn00)g ^Ailtl SAI^f 2l0ia. £ 201^ B ^AiWg 
7lfe B§(^°104) I' Oie ^^^^2J ^fiS^I iSEiOi 2iD. 2tzt2J B«(I0I-IW)& S2^ 

Bi>i(iio)e 4 siSDi, >i2H a^ se'' stie simtG^ aoiaoiorto. s 
^(101-104)^ a^E(205)g SAIEI01 dm m\. as2i eq eioaois dse ec?«f3 4t^^^£ 
^ ^^tioi siCKomHHiAi^ eionoig dS(205js>i sss.^). eioaoie d^205)^ 



(llO)Ofl m^tl a dfigSI 3S0I CHS*10I, «f7|2i S. is iAISJOl 21= 2^2121 d3:e 

IB-4 



£e ds:e2j aeon ch^ e«(ioi-io4)2i w Eaoime sioiom s^ a^^oioie&^sAi 
Ikjo £ 20Q SaieiA um ifoi. fid sioioifi ^5(205)^ fi«(i03)(pci £«? '«)« nsj 
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[a^na si 



^2001 -00833^ 

W g^(lW)^ S^m. g^(103)01 PCI EBS SS OflOlSSOlHS PCI >:!a(FRAME#, 

\m$. ^gAisj s&^i ubsoo. ^onois d&(2(e} s; oisd^ pci d£ MQ121 













mm 








PAR 



















£s JH^oiESiOi ««(iot-to4) AHJiM >SM ««*]a. ^71 

s*ii3 ?iifi# w Hacims ^ras ^it^ ewi 92121 2^2 M2m saim sstra:^ 
tw. e oioii>d^, H 20ii EAiEioi sol 2^2121 g^2i eiMoig dfi:?^ t^iw 

- ^ tlon)^ ^^2J g«SO] egtl OlAiesixi S^M 2lOia. 



^ ^9ig 



OiAiES Oil d±m S 2!0IDt, 

?i& e§(io2)(oag gs, PCI d>^ei/eb! #2)L 

Ai sag «m ^^21 g^ stSAjs ^q\q. 



0801621 OiAI^5(ftssertl 

yms,. ^9jg gwi &&s;o£ £^ m^g ?g$». 

£ 2= a:6E es dS: aeie StlOl 212^21 g^(l01-104)0il Sfe»a lAPCtest access 

port) «IOiPI(200)B EAItm 2iD. B WMAJ TAP W0i71(200)^ a^iiSOl tffl 2|242J 

?i^ a^ioi-i04)(Hi>« 9m ^ajH^^E en ^s(2oi)g ^^tia. sgt^ b^2^ iroL 2121 

21 g^(t0t-104)^ PCI bH^(AO. P/R, C8E, FRAME#. imVtf. TRDV^, OEVSa, STO», PERItf, SSQtf) 

^ofl >i:£i2j ^ aeg siu2i eioiioig ds:g ?>^d. og g^ eionoig ds: eeigcofl 

g <yS:(205)^ gJSJSJ Q *g gmOl PCI Hi^^rg ^S«J^X|2J Oli^g 

2^2^ g^M>l Sfitta. PIS g^S PCI tHi!i ^KHl d5:g2| z^zt^l ^ 3gg ^I^h CH 

g^ 2»0ilO|g g^g 3^ei>. £ 20 EAia bF2^ S^OI, Ojg g^ ejOilOlg g^g^ 
3 ^2J geoj oioiojg QS^M fflri^OIESD. 

Dflg gg, E 20ilAI, g^ClOl)^ aal2J ^^g 7OTDi, 7|fe gm(l04)g ^^21 ^91 
g ilc'^. I'l^ g^lOIXOflg gB. PCI Of^EI/EB! #1)01 :^!H EII:^E SE ^ Ul^(110)2| 
ADI31:01, FR««f, STOP* iiS aSlg Si2ia9(0llg g^, ATP6 gOI Ifflgg ^^SISID 
9), 71^ e^(IOnS ad.9ej, frame.oej, stop.oej geig OlAJ^tfa. nag, 71^ §^(102)^ 
^^pg jjgg ^^^^ goOli Ojgg Sr^ 210IQ. 

ad_oe_2, fraie.08_2, stop_oe_2 dfig OiAi^^^^S 
_ _ " - g^(101)S 32121 g^ oiOilOlg d 

ttHSM, gfi§(ioi)oi ITii ^d ^$i2j g^og g^(iw)s n g^ oiMoig g^g as 

ti- XBS ^D. 0l^>fl Shg, g^(104)01 SCHg aBmiilig A^2(HI Ol^Xj OflSOil, g^ 
(I04)S ^d ^2j g^Ol siQ. 0|g^ ^'•gas, OiAieg ai(Lo8,2, tnitte.oe.2, stop^oe,2 ge^ 

g^(103)^ Ef2S PCI OflOISM^Oi) ^2]$^EF. g^(l03)^ m± Oh^EiSCaastering) ^^Oi 
mSOO. b^SJ SjEliQOI^ LH2I U{^(110)£W2| FRAMEI> IRDVI, C/6E(3:0) t*^m Sr'eU. 01 
gci eiOfOlg dS fr&ae.oe.2, irdy.oe^, cbe.oe^^ gm(103)g ^mt\0\ S€(1D4)0fl 2€3 

B ^Aioioi/j. gei otQiiotg d£ gc^& «Kti .tissoii Oflg SS. :6 

S! El>£ EE gsr. e«g(101H04) B tlU7\ 32121 gq 2!ogo|g ^ejg § tU^htl^ 

oi^g SOS, PCI ui^sj CHS ^&g =^m^m stb qi§&(^ g^ goooig ds g^g oiaiew 2i 
oia. 

E 301^, B S/S2J fe'^AIOflOfl 7|goj ^^yy oi^ gxiQi £A)EIOi 

E 3^ B &'Sai] AfSa S^g EAIfLCfCOIg gS« ±m Efl^S §2.^ UI^(IIO) ^ m^t: 

stiol stsg 3^^h7i mi) B e«i(e)oi eaisuoi 510. e 301 eais um iroi g 

^(102)^ PCI til>^g =?mt\b 3 ^EH EBiOIBi^ PCI Dh^EI/EBSg =?^\^ ^^Ig UEf 

VHQ. B g€2i ^Aiofl^ 2rzi2i ge^ ojofloie ti&oi mKn *Ei>dgg qe »oi'sj 

Olg U 7H2J g^. BH^BB CE X|01 3^01(301-304) EAISUO) SiD. Qj^Mg 
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lS¥Dil 61 



^2001-00839^ 

mm d2 cr.>o<_oe.n(Oi:7|AJ >ja Stt, OflS gS, ad, frcM, Irdy feOfl EHSMIJ)© 

3 cm PCI QUK31i^!^ °10flOI9 A, S^(10n££i^Ei 

xx_oe.in& mtm. 3 ^Bi SaOlUiOil 01^ 2iOiiQ)Sfi ^€^101 «^ ^^S Se;g 

§ 3 PS ^ea ^9\2k e«(Hi, ^, e«( 103)01 Di« )oeo8j)uts ee«tK>. s as a ^ =e> 
oimcotifi 3 HEKiiui (311-314) }» CH& &3 £9 8^ sioiois 

£ 4M^ B a'SSJ S^AlOfltW HiiiE aOiPlf 400)01 OE aOiSi 0I2J IHiji gS(0) £AiaOi 
21Q. 390171(400)^ If^ «q oiOIOlg SSl.CWff fi3 3 ^ =SH)mi(401))fi 3 ^ S 

s.«f ^?Ha:£:E fic ejc^ (201)01 s?oi9, H^^^ Ditf eiofloifi- fea:?^ DsioioisEiii e 

esi sq aoiOitt 6S: cr.<slgnal>.oejC1 3 ^ SeKllt«(401)S «0l»fea OISSD. °ref -:i:a 

H^^B{2Q\)?^ m\Q\B, 'Et^^mofl Qit! fiq ejoioifi' ssioi eioioifisjii 3zm ^ 

fi^ogs-QO| gjoioig £12 <slgnal>j)e.lnO) 01 g^SJ fiq SJOiOIgg W01«F^ 
AhS^D. <sign&l>.oe.inO) «I010I2. ««Q1 kfl:^(110)fi 0] 3^ 390(71 

(400)^ 3 ^ EEK)Itii(401)e aO)A|E(d»xss8rtJ^^Il 3 Q8 ^€ ^ ^9121 PCI Qm\± 
<sigmi>.oe.out01l Qt^^ fiq ^lOHOie nOi S^e OiAl^^^. <sl9nal>^oeji01 S$0]9« 
M«2| fiq eiOflOIB iiS cr_(sl9rvil>_oejOI 3 ^ H210tW(40ng ^OiSI^CI OISSQ, E«f 
cr.<slgnal>^08.n01 OiAimEJS 330171 (400)^ Bl^(110)# =?BZm S*S« 3 CJg 

e^OI CHtr gq ^OfiOlS »I01 d£ Sq <siml>.oe_oute OlAi^^. 

£ 5^ e €fSS1 ^^AJOflOU [Sm. fi^ £lQl!Oig i;:'^ 3^ EE)Olki{(08S S?. H 

eK)!lii(501)Ofl CH*i 330171(500)011 Pitt 330121 Ofll SAISUl SO. 330171(500)^ 

£ 42J 33Oi71(4O0)2f 712J ^Mt^ ^tlO, 3S1U, 330171 (500)0fl EHtJ Ul^ S^S «^ 

01 gq ^iOtOlS £S|g 3 ^ HEiOiBiOfi CH«I ^^ElOl SO. 

013 &'^01IAi, £ 1-5011 £A1@ ^AIOI^ ^ E|:^S Ul>: St^S STS ?i01D. nVH 

ty^ ATi% SOI siti ATP6 HSAi^s fifi^^ s^sioi, 3essi ei^^ n^/ 
«^Eis »i5»i^a S4i^ a MZ^ fl^tra. £*^, a:6e ne/tt!iEi^ seh 7ifioi ma ass 

2!fiQ 841! □ ^tt ^yiSJXKOI^ m± St^ S33eg tflS^Pl 9\n ATPOTTH y71S)g 

33«tm. e a^2j stE^oisi q^tjs, 212121 71^ ^rstfssAi §0121 a«i asoi s 
Bi 1SJ ^^p^s^Pl ^Airw 

S 601^ e g'SSJ CH2>sio» fe'AIOflOfl urn AlrhS(K)0)01 SAIEJOl SiQ. S 1-521 ^AlOlg^ bii 
(110) ^ ^§ dSS^EI 71^ g^(101-104)e a:£iOiI01MSh^ OieShXIB, A|i*:e 

(H)0)21 ^A|0«^ Bl>i(6IO) BJ^g g^g(6n-614) gOilAl $HJg ojOflOlSSh^ 

oistCK £ 1-521 ^Aioaesf o^^7^73s, E 621 ^Aioa^ PCI Bi>i qi^(oag m±{S} 

0))0il CHSIOl EAIEIOi 2iA|°/, A|>iy(600)S ^tJ2| ST&lj 2i#0fl ^2iShaf. 

E 60ti EAIS U^£h ifOL 7lfe M§(611-6I3)S PCI 0^:iiE^/E^2S OilOISMO|3 7|fe g^(614)^ PCI Ef 
2S S§ OilOlSEOIQ. PCI EB? OflOISM^ PCI Bi>iC610)Oi 2|$| ?ilA(l>i7h^«> E^ Ofl 

HBl Wagg 5t/tfD. PCI D^>iE^ S§ OliOISg^ CH^^ S3Ca feqg St»tH2 bHiii 

(810) ^ oixi^iEi E^ oiiaa xt^g 2tiAi>i^f 4^ 2i~ ^qg 5ti*hxi°^ s^sjsig^ Xhy2j ed 
E= Diiaa x^sg sr^. pci o^^Ei/Eh^s BBS xfs sj x^ag 

Al±e(K)0)^ PCI §3^871(601), PCI D[±E] SI BBS eiBlHlOliiig ©^(611-613), PCI 
BBS S§ OflOIS^ef B^' g^(614)g SB^S^oj pci Blili AlibaOID. D^i^EI ojEIHOl^g 

?.^^ mmm^ g337i(6oi)0i] w>i as dsg aacKoag gs, tH:i: fi§(603)). gw7i(Kii)= 

Z|2| PCI mO\B^Wm e^(6n-613))0fl BI:^ ^((grant) d:&(602)g M^D. EBS s 

§ PCI OQOlSE^i €^(614)^ fig E^ d:s:§ ST^Q. 

5. 621 me^sjoi fe'AlDfl^, £ll±@ PCI Wii S3«7l(60ng OlgShOl bl^ gtM ^^WSfOl. 
tilii^(610)l MmM(6n-614) S cHJOl ^it^Q. S ^AjtWIOfl C^sg^ M§(611-514)^ iJi?H tOil^lj 

€2^ ^71 ^oig ^►oi^oiE^ ^«aoi. mm ^mm oiaie 4^01 '^±b ^esm* 4sgs ^ 
e» aw AIM 4^Efoi -e^ ESfoimi D^^oiioi^to*. m± ^zm ^^^h^cii a^§ei~ pci w 

§3^71(601) LH2i gliMe^ SOei ^ 2i7| tUI^Oil. ATP6 g^, >:2H Efl01E17h MM(6n- 
614) gOilAI tHa21 M^OI Bo\B bH^(610)g ^ge^E^ 

E 62J ^Aioa^ ^ ?H2J ^^^^ D^^ g^g StitTD. 3«1 I S^i SJg7^ Wii: ^£1 

d£g OlS^fXl S^^ PCI E>>S E}S]2j 71^ SRgg gziOl ^^O. 

33 2 ATPQ SOI >::!H EJI^€ g^.^ 04^21 dSS ^Sj«f7fl 61= €95 ^a«^ %*^0|Q. 

Oim 3^21 $Bg*!|^ SPlOfl fe21SjD. 

E eOflAi, B ^'^011 COsg, pci §3371(601)^ Ij^^E. EE 2|2{21 71^ .g^21 3 ^ 
EEWIUlg ojOflOlgth^ SSr XfSj^SAi OlAlEg o|0|0| g^(6n- 

614)^ >i!H Efl^M PCI hH^(610)(ADI31:0J, CBE, PAR, PERIW, ^Wtf, FRAME#, IRDY*, TRDV#, 

DEV^#, ST0P#)S 210ia. 0121^ TO! EB5 OflOISE 2 0^:iE1 S§ OflOISEg 

S^KH. bl^ ^ei(604)g EB? eg OHOlSEOWlg g^(614))01] ¥7^E10^0^ AISS ^2 

aoii S2i^^a. Eti ebs oiioise(oiig gs, g«(6i4))g •^1g^^• 6a(604)s >s 

Eil:6E 5H ^'§8^^ PCI Ul::^ §3371(601 )g%i2| gqgjOil ^2|S^a. 
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Se 8^501 ><ej5JS PCI tt^ §X171(601)^ PCI U}^E\ &€J CBE. troWfi 

sfl^f a^ot 3 sEiiaoii lhqa ds§§ 7otxi &=q= aj^oo ^le^^ta. o^&7^xls, oh^^ 
El Efa2i (»0I^E:?^ aeici^ s^. pci sn^Keoo^f pci ebs moise hooj ^^-^ 

TRW, DEVSBLI, STOP#g ^gSVHS Ofc^E! SS 02121 OilOlSS?^ tmM OlS d^sB ^ 

FRAMEI. IROVr. Tf^. STOPf. tPfSEJf. REQf(0:N). PERW, SBW INT<A:D) 3 «F 

XI [M^ PCI Aioaeoi 2iQ, aett? aiokhajs. pci sxipi(601)s a««>-ssoiAi 31 
dii u(5> i^i 3Bv =^^v ea:7f sid. 

EB521 DH^H e€ E>a2i MoisM^^ ^ejag, PCI Hi:ii fJ?i!»'^"5S; 

TRDV#: DEm*, STOP! dSB ^g^PISD^, Olfi dS^t tfe Qld« Ojfi dM q^gtW 

de|«^^ ^Aiweoi 21D. oi^;t>ii sft.^ ?^ttlEl7a?^ a^rawsj, *7»atoi $71 

a>iE PCI gXI^KHJl)^ I a «Ri2J ^ej ^2°^ Oi/JM^fe 21S ^SftiQ. PCI tfl 

3EiU, ATP6 Q^s^J tf^ 6ei§ O^A^E^^El| AIEIT ^£ SiQ. PCI 5X171(601)^ g^S 
(611-614) S BXI eKi2| ««°K)1 de«£J£«l SgtlOl; tO. 9y»045Lfi*l?JfL.^l^' 
rci Wri: S»PI(K)1)^ U1>:(810)1 O^B' fitfQ. ^71 aiE M«S S2I2I 

614)01 £J£^ deiS 2i7<U tH>r(610) ^ SSiSj MSg ^ejg 4£ ciq. 



21 ^1 d^(01ifi es, £ 621 ^21 d*<603-«)4))g ^SUl, dSS* CBE13;0|. 




FRAMEf, \m$, 
U ^21 PCI C 

woo. „^ ^-^^ . , - — - _ 

5)21 £3) 2IM EB! dM SB §8(702-703), CBEIStOL FRAMEI, IRDW; TRtftf, 

oEvsaj?, sTOP#g 2tf £51(701), a>ie gof exi *u2i 6215^ WAimasf Mfej 

^ £21(704)01 SIQ. §^ g^(scftntest»ode-0) S2.^ PCI tfli!i ^2! 9ntji(3:0)& SB 
(706-709)^i^1 bh£ :?gElDl, EBS ^S*^ aOlAI£E|J2, CSEI3:01, «?}^;'^™i»' 
DEVSa#, STQPI^ 3 ^a£ SD. EI^£(scantest«ode-l) §2^ D^Sl ^gJOl OIAIEEIXI S^^S, 
gnt_n 31 tgnt_n Se?#s §B(706-709 S 702-703)^^E1 ^gaCK^, ATPQ ^0112151). 
ShOf cS>ei ^oi77 gl^goil 21$8 OiA^^SIS, 2« £^(704)^ SOilAI «IUS d^ltlO^ oHM 
OE ^9}m^ POiAlEftlOtO^ t^D. °»2f, ^ISOI SBSSOfi 21*8 01Ad££l3, 

4)s s «iu7^ oiAiEEis^ d^idm 2^ cioiAiMsrao^ oiAi£s 

^01 -EfJS ^£1- dSe S S1U21 daOlS, CBE(3:0), FRA«E#S gSt-i- 2iS£ ^&SCKB w 

Wm^ o2£ aXif. e^sf oiAiea dS7^ pci o^iEi ss Efasi moises 9i*? 2101s, 

TROW, OEVSBL#, STOPJOl ^SSQ, 

E 8^ g ^AlOflM Um PCI Ul>i(610)21 OIH2fl^/aO|E1 ^MM Ql«ll fi^ eiMOIM(O0g S3, 
<id(31:))l M^Oil 21S1 AJSS S^5<oi gxig gxttfr 310O. d«l Blib(610)0l CH 

a42i sBs ?ioi €»»^oi;q°^, oi?«€ s ^aioidii CHtr ^ti s&s «rsoo. 

£ 9^ ib?H Eil>;E 2= OitHt^ Hl>i SS^ M^I^PI 9188 7lfe §^ 21« fi 

g feJAIMOfl cog £5!g HAItj- 2!0IQ. %^ gSKscantestuocte^O) 7IS e^21 ge? 

oiOfiOl^ dS cr.ad_08,nOI 3 §^ EfiKJlBiS eiOfiOlS^l^QII AmSQ. 3aU, S fiAlOSM 
[^£3, Eil^£(scantestiiode-1) ^2^ i^2j ds snt^t S^? &&K)tUIS 9!Oil01S$f^ A^ 
2l0ia. £ 921 gS! ojODOIgOl £^£H1 7hgt^ SOIQ. 

E lOs 2}mmO\ S5 £?0i] CH$I aH3l2J SKJiei, S ^AIMOfl CDS £»# £AI«t 
210ID. DBfAl, E 6-1021 CH2|5?2.i ^AlOU^ ^21 Efl^^g §2^ Bl:i: 3^1 f goHJ 

estra. 0121= atps gsi momn «h31, atp8 soi mi s^]- s«e2i nmm 

gsH 7I0OQ Bi*B HHi# A^^^^£ stf v^t} ^Biaxim ^SOi^Hi^S 

1-521 4'AlDtl(Hl 01$B, ^71 D12»-5<o! ^AlOll^, UI21 2|2,»21 71^ 3i S?f PCI kfli gXH7l 

S 4:§*^££AI SITU ^ 21Q. 

B 221 CHO^SlPI ^AlOfl 

e S^SM tog SI 221 DjofSioi ^lAIOlI^f Etf 4^ SiQ. :i?H HE 2t2J2| Tjfe e?S„^^ 

Dity^ sss x^sol PCI sxl7P^ ohjb^ b^2i 'Qiii£ ss' e^oisf^ ss wa^ra, si 2 

21 CHBSJO] ^AlOfl^ E 6-1021 SI 12J CH2^S12I ^AlOHaf 7121 SAISHIf. Et^, B ^^JMS OjgmS 

PCI m>i SXB7I21 ^Tfls esfe^ iifi7h £2i^ -ai^rE ag- stt.^a. 

□aa, ^71 Efl^E s§* g^c ^21 dS7roms> dei dsg ^7i dei dss 

21 71^ 21tll A^gEIDl E 6-1021 XI 121 CH2^%1 ^AlOIOfl SjAIS ^ d^^ OHJBf :iS! Efl 

g2^ Hl:tS ^StO. PCI QUKIli LH21 £^S E. 6-1021 SI 121 DI2rsi2i «AI0I|21 S5|2J 71 
21 ^AISIO. 

§ e^(IIOO)^ E 721 PCI m A 3X871(705)01] ^71^^ 7121 g^tl £l£Oia. M 221 QlEiSi2i ^Al 

oaoa 2i«is. SI 121 tfAiofl2i Ef2s Efasi ^aaj ohiEi Efssi ^lei 5*2^ 
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dj^:?j;qs, ej35 d^ dfis^ of^ta dS: ajoichi wipj 2iQ. seti 

12040IAI, e g^M tt^soi a^oittSQ. um srpi. a 

Ib, a usTS^m Sg abH3ii(iioo))oi assD. n^n era, s^ga^ DiIIit^ a^siM 

tt^EI/Eli^E SBfOI IfTISlOU eX) SUSI' MB UI^2I dftfi =?&t 4^ SIO. 

B^ 12050i|A|. B fif^SI A]£MBSI=(6hifted tn) A|gS El^E tt^El^l S2>gAJ BQfiOiea 

B>a 12060IA1, □ *e PIS e^oi 24= 2^. «3a wi^e ^g«F^ a y& ^ ^^124 

a set.^ u(2> s^^^ ^mf\^ ^m^^^^si ^ ^ms^ 1^ aewim^^ gxioi m>.2j 
2i ds as© ^g^i 4^ 21Q. 

B>a 1207 a B &^2j a^s hiss, aiss a^i^g n^y} n^nM. ajss aim s^i 

SS2J ?IS01 SJBl! 01 e2>21 miBy^n^tlM AISE OSSia^ TI^SQ. 

B?a i2080iAj, Efl>ia E£Ai>i7i- s^fisiJi, ^^inaiiE sia d^7^ ssiase s^i uoiAiEaQ. 
§y\ ^^B fifl2i gsi assi?Ei g^ aas 

0101 B^ 120901 A! , QS? SS^ g?^^ UJSl^.ilOl, g^ gB, 

eq aaoiSfe ^212^ gsf aa ssj(oie sb, pci sajm mAi)oi 2j«i »oisa. 
B w^l s^e, cjB :iaEj>^ ea dfis oiAjE^foi m ^f^±2\ jhaim xisiMauf 

X! •#e(8leep)'«:*. 

1 Ai51§ ilkcf, B 04^2] e«€oi s@2j a-^e aq(wg sb, atpb 
us, «iEi g)(Hi 2i«i ;^gr# ai, D4^2j M^goi geg ak}12j m:i^ s^^^ti 

Sfa5 D^^J V:i!^ aSoltHg Sg^^ a0t5^^ tiee aStO. B SfS21 S AI>:Bg € 

^ Mst-Hii-. at^, ATP6 §01 di^ sfe'oi 4 sa^ ags" efl7^ oagoi, ariig ae 
Sill 7iioiE :?i;gDi, s^i £|g aHK3i^2] sja g^sofl mi ai^^s «^ ?c^^a 

B ^^«2j ^AIMMM CH*^ fiS^ (MAI S ^S© 391S£J2iQ. 0I#^ PHAIS 

^lo. ^AiotiM^ B ^ ^7Si 0H#£i9iioid2i ssg & ^«*i^^^.^*!P* 
Aiwg ojgfe^ ^ 2is 3ioia. e BfS2i 325^ s^wii ;?ssioi 20. 

rsv ^-p^ 

EOiS D7|§ SS* SISOilAi tti:^ 3^Kcontentlon)l A|:i:^S£AI, 

asi stgsi m±E.t[&m ^021 ea^^ gjs^e ^oisoia^ s^t tig 

2K 

^71 SSJ ggOil 5*fS! ui^a, 

^71 2S? 5jg UOil 5t.»£IOi 2l^Dt, bi:^ 3 Efl^ ^§100 ztzf St^&IOl 2iS S|Oia SI 

sig(Hi smm, 
^71 ^ 1 §^21 cHg g^oi ©^shEiB ^3^1 si 2 s^2i s^i p^oig 

M i SI 2 s^s eta Eii:6g wq\ sufs ^ 2i£^ g^?^^^ sth 

A!:tB. 

SW2 

S1 1 m\ ^o\Ms 

SSt S|g= PCUperlpheral coapotent Interconnect) y\}L^ Oy\^ S^sj ggOIIL Wjii^ 

rci b&oiDi, By\ y\k efi^s i^ife gssg2i ggoioi, 4^?i s^i sigoii a 

cmm^ sioi:?ioiDi ^y\ y\^ s^sda ztz^ atias, ^pi hoi:?i= ^pi y\'s ssg2j a ^ 
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#71 DPIfe Ssj aSM rci (peripheral component interconnect) XO 1 71 

& e« a' ;9 2 7i& pci 7ig e^s sti Ai>r^. 



#71 □ 7ife #71 Efli^e am\± 38017101 2ita #71 PCI m:^m ? 

i&VM #71 □ i^a 7Ts g§# ajsihi H1^= Stf »X| AI>;S. 

33 1 ^ LHJq 3 t.^ S CHh; t^ ^»t« SiWAd, 

#71 #71 sjoiE ftHJSj gqg ^itr 2|2tej 71s g^gsi Esroimg a^oi8igs«ss 

M #71 siOiH SHjei ge?m □iirOilOIMSfe StI AlrJt^. 



#71 391 t 71fe _ . 
g^Ofl CHeiOt #71 - 




351 7 *H)0 SiCMAI, 

#71 ^y^ #71 m^m ae^oii shToaoi #71 ^ 1 71^ si 2 71^ mm s oiii «f 

UOH CHSKM 9X1 «HJei dSSIOI t!^(HI &#ag 4^ 2i£^ MS«fe SS|g tHi g& &XI 



3«| 7 8 t>»Oi! SiOiAl, 

#71 >^£^ fiOi dSe» Bl-it ^^Xl Ali^S. 



301 7 t.^ £^ SlOtAl. 

#71 dS= Hli^ ^» dsei ^± St^ i>^XI Al>:g. 



II 

3«I 1 tMHXI 3 S Oihi ^ %m SiOiAl, 

#71 Q7lfe SSI Efl^S SECHl CimfCW #71 Efl>iE QHWlii: JiO\?\m =?^o[^ Ql^irB 2 

H «#St£^ e5^7^^^ TAP(test access port) 3«10!7ie □ \A± Stt A|:iS. 



12 
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fils LHM 251 assj 7ife§ a^e»f£§- g^^hstr sssi ae^e eo^ 

001= B?D2>. 

^71 SSj SIS U10{] HtOlEE 1^ 1 71^ eil % ^ 2 71^ Mm IHOQ ^71 £0^M ^e^g 

^71 a I 7ife fe« a ^71 m 2 7ife mm m±^.m} stKJi &^73sie ee^ ^^i n\ tis 
gc^oi ^7) H 2 gaei sioi£ $nj2j s^fi p^iOioiasjfe 9;?i a^S! 

« 12 %m SiOlAI, 

^71 2SJ SSOfl Bi^^ PCI (peripheral coiponent Intercomect) HJ^IH, ]9 1 

7ife MR a jgi 2 MRS PCI 7ife MRei w^i: st^ ^^xi 

S^© 14 

«1 12 tHH SlOlAi, 

^71 Xfl 1 gROl m>:§ ^gShSR ^i d3tl ^71 « 1 7IS SR^. Oi>MB5[Il. 

» 2 gROfl CH«1i ^71 ^ EaOIBiS ^71 » 2 71^ SR09 ^SJ CIOIAIW^.^^ 

sAi ^71 stoi£ «ai2j se)# a;60flois3&>^ Bnm q seisKn. ui^oii om stm 
£ w>; s^r Ai^e . 

^71 2S| aS^ Elliirll 2H g& aUWIi^M iiffl EO:te aS dfiM 
^^e(£R m^y\^tJt TAPCtest access port) ^QlOl^im Stiti^ Ul^ 



m 



PCI D}^E|/ 



_/ PC! W:: 



PCI W^EI/ 




PCI o^-tia/ 














Mai 



PCI Q}>2EI/ 

«=ar 
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PCI xi\±w 




PCI MA 
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TAPS «« ATPQ 



s ttUB nasi H 
9j»sai aoioia 



tan 



aaea afS^aioia 



3H 



71^ a^a eiaioia 
^«£!j 71 aM 



71^ 
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